Electron transport between cytochrome c and alpha tocopherol.
Using liposomes we have demonstrated an electron transfer between tocopherol (vitamin E) and cytochrome c. Reduced cytochrome c protects vitamin E from oxidation induced either directly by ultraviolet light or indirectly by soybean lipoxygenase-catalyzed oxidation of arachidonic acid. Oxidized cytochrome c is reduced by tocopherol and tocopherol homologues (chromanols) resulting in accumulation of tocopheroxyl radicals which we detected by ESR. The peak height of the ESR spectrum of tocopheroxyl radicals (which is proportional to the amount of radical present) is proportional to the ratio of reduced to oxidized cytochrome c. In mitochondrial membranes succinate-cytochrome c reduction is inhibited by antimycin A. Addition of exogenous chromanols facilitates a by-pass of the antimycin A blocked electron pathway, and succinate-dependent cytochrome c reductase activity is restored. Cytochrome c may act as a water-soluble complement to the lipid-soluble ubiquinol in regenerating mitochondrial tocopherol from tocopheroxyl radical.